The molecular cloud Barnard 59 is probably an outlier of the Upper Sco/ρ Oph complex. B59 contains several T Tauri stars (TTS), but outside its northwestern edge are three other emission-Hα objects whose nature has been unclear: IX, KK, and V359 Oph. This paper is a discussion of all three and of a nearby Be star (HD 154851), based largely on Keck/HIRES spectrograms obtained in 2004. KK Oph is a close (1. 6) double. The brighter component is a HAeBe star; the fainter a K-type TTS. The complex BVR variations of the unresolved pair require both components to be variable. V359 Oph is a conventional TTS. Thus these pre-main-sequence stars continue to be recognizable as such well outside the boundary of their parent cloud. IX Oph is quite different. Its absorption spectrum is about type G, with many peculiarities: all lines are narrow, but abnormally weak, with structures that depend on ion and excitation level, and that vary in detail from month to month. It could be a spectroscopic binary of small amplitude. Hα and Hβ are the only prominent emission lines. They are broad, with variable central reversals. However, the most unusual characteristic of IX Oph is the very high (heliocentric) radial velocity: about −310 km s −1 , common to all spectrograms, and very different from the radial velocity of B59, about −7 km s −1 . There is no detectable Li I λ6707 line. There is reason to believe that IX Oph is actually a background object, only aligned with B59. Several conceivable interpretations are discussed: (1) It is unlikely that it is a high-velocity ejectee from the Upper Sco or Upper Cen-Lup associations (the lack of detectable λ6707 shows it is not the product of a very recent event, and the proper motion points in the wrong direction); or that it was born in, or ejected from one of the distant high-velocity CO clouds at this longitude (l = 357 • ). (2) A stronger possibility is that it is a simply a metal-poor high-velocity G-or K-type giant (but such stars are not irregularly variable in light and do not have such strong Balmer emission lines). More likely, (3) IX Oph is a member of the high-velocity low-metallicity SRd class of semiregular variables found in the field and in some globular clusters. At some phases, those stars show Hα emission like that found in IX Oph, and in one example, emission lines of neutral metals and double absorption lines as in IX Oph.
Introduction
The molecular cloud Barnard 59 is an irregular mass of clumps and streamers, largely enclosed within an area of about 30 × 15 (Fig. 1) . It is located between the Upper Sco association and the galactic plane, and is the northwestern extremity of the "filamentary massive dark cloud" called the Pipe Nebula by Onishi et al. (1999) . Unlike the active star forming region around ρ Oph about 12 • to the northwest, B59 contains no bright stars. For the present purpose, the distance of B59 is assumed to be 140 pc, a compromise between that of the Upper Sco association (about 145 pc; see Preibisch & Zinnecker 1999) and that of the star forming region behind ρ Oph (about 130 pc; Bertout, Robichon, & Arenou 1999) .
Several faint variable stars were found in and around B59 by Swope (1928) . Swope's HV 4410 is now IX Oph (range 11.8-12.7 pg) and HV 4413 is KK Oph (11.9-12.7 pg), both noted as "very near edge of dark nebulous cloud." Years later, Merrill & Burwell (1950) found Hα emission in KK Oph (and called it AS 220), and in the 1950s and 1960s, these and several other Hα emitters were found in the area at Lick Observatory, by Stephenson & Sanduleak (1977) and by The (1964) , and more recently, another (KW 002) by Kohoutek & Wehmeyer (2003) . These objects are identified on Figure 1 , reproduced from the Digital Sky Atlas red image, and are listed in Table 1 , which gives additional information.
Three of these objects (KK, IX, and V359 Oph) lie in a clear area well off the edge of B59, where one would not expect to find pre-main-sequence (PMS) stars. As will be seen, IX Oph is a most unusual high-velocity object, and little is known about the others, so in what follows, the spectra and circumstances of all three, and of a nearby Be star (HD 154851) will be described in some detail. Of the four, only KK Oph is an IRAS point source, and it is the only one that lies in the IR excess region in the J − H, H − K plane; the others fall within the conventional reddening band.
IX Ophiuchi
IX Oph is located in a relatively unobscured area about 6 from the edge of B59. Possibly for that reason, and the fact of its relatively weak Hα emission (W = 1.3Å according to Cohen & Kuhi 1979) , it has received relatively little attention from PMS investigators. Several low-resolution Lick spectrograms of IX Oph were obtained in the 1970s and 1980s, but this paper rests largely on three Keck/HIRES 1 spectrograms, two obtained on 2004 June 13 and July 24 that cover the 4350-6740 A region (with interorder gaps) at a resolution of about 44,000, and a third on 2004 September 24 covering 4400-8800Å (also with gaps) at slightly higher resolution. Hα and Hβ were in emission on all occasions. Herbig (1962) at very low photographic dispersion classified the absorption spectrum as type Fpe, while Cohen & Kuhi (1979) at somewhat higher scanner resolution called it type G, but at high resolution the spectrum now appears to be very peculiar. In particular, all lines are quite narrow, are weaker than in normal G-type dwarfs, and show a variety of structures depending upon ion and excitation level, the details of which changed between the HIRES exposures.
The most striking feature of the spectrum, however, is the large negative radial velocity: all lines agree that the average velocity 2 is near −310 km s −1 . Figure 2 (from the HIRES spectrogram of 2004 June 13) shows this very well: The strong pair of Na I lines at 5889 (D 2 ) and 5895Å (D 1 ) are interstellar at a (heliocentric) velocity of about −3 km −1 , but the stellar Na I lines are shifted shortward by 5Å, so that the stellar D 1 overlaps interstellar D 2 . Note that there are two additional sets of much weaker interstellar Na I lines at about −40 (itself with a weaker, blended component slightly longward) and −97 km s −1 . The splitting of stellar D 2 (at 5883Å) will be discussed in § 2.1.
(The synthetic telluric absorption spectrum in this region by Lundström et al. (1991) was appropriately scaled and used to remove the many atmospheric H 2 O lines.)
All the HIRES spectrograms confirm this same large negative velocity of IX Oph. The only other relevant information (known to the writer) comes from a low-resolution (R about 4,700) CCD spectrogram of IX Oph obtained with the coudé spectrograph, 120-inch telescope, Lick Observatory, on 1987 June 7. It covered only the 6400-6800Å region, so contained only six unblended absorption lines, from which the mean velocity is −326 ± 6 km s −1 . The same six lines measured on the HIRES spectrogram of 2004 June 13 gives −310 ± 3 km s −1 . The difference is only about 2 σ, hardly enough to demonstrate that the velocity was different in 1987, but it does show that there was no major change in velocity between the two epochs. Figure 3 shows the changes in the profile of Hα (and of Hβ) that took place over the period of observation. The positions and relative intensities of the emission components changed, while the central reversal remained almost fixed near −315 km s −1 , as if a broad emission line shifted under it. Figure 4 (left) shows, superposed, the profiles of the stellar Na I λ5889 line on the same dates. The entire structure moved about 10 km s −1 between June 13 and July 24, but in the opposite sense to that inferred for the Hα emission. The sharp approximately-central peak that produces the appearance of two overlapping lines does not move, but remains near −309 km s −1 (near but clearly displaced from the Balmer line reversal) on all three exposures. Figure 4 (center and right) also shows the similar, but not identical changes that took place in the Ba II λ6141 and Mg I λ5183 lines over the same time period.
Line Structure
The phenomenon responsible for this line splitting, so obvious in the very strong (W ∼ 0.4Å) Na I line, manifests itself differently in weaker lines. Figure 5 shows a sequence of unblended Fe I lines, all having about the same lower excitation potential (∼1.0 eV) but of diminishing W . The vertical bar in each panel at −309 km s −1 marks the location of the Na I central peak. The solid trace represents the profiles on June 13, the dotted on September 24; the upper and lower figures in each panel are the W 's of that line on those dates. This progressive W -dependent change in line structure was very apparent in Fe I and Ti I on June 13; see the striking splitting of Ti I lines of RMT 38 in Figure 6 . Higher excitation (low EP 3.2 eV) Fe I lines were single, at a mean velocity of −314 km s −1 on June 13. It is uncertain whether this lack of structure has to do with their excitation level, or was simply because, being weaker than the low-excitation lines of Figure  5 , they represent an extension of that phenomenon. This duplicity, or suggestion of duplicity, was absent in all (but the strongest) lines of Ca I, Fe II, and Ti II, which appeared narrow and single at about −314 km s −1 .
There were other major changes in the spectrum of IX Oph between June 12 and July 24. Notably, the equivalent widths of all absorption lines decreased by a factor of about 2; the highexcitation Fe I lines moved from −314 to −308 km s −1 ; the entire Na I structure shifted about 10 km s −1 longward; and emission fringes appeared on the shortward edges of many low-excitation lines, notably of Ti I and Fe I (see Fig. 6 ). Also, the line splittings narrowed or disappeared, largely because the shortward components were obliterated by emission. Those emission edges were still prominent on September 24. There are two plausible interpretations of these phenomena:
1. The presence of line duplicity might suggest that the star is a double-line spectroscopic binary (SB2), with one component having somewhat broader lines. Then the progressive change of Fe I line structure seen in Figure 5 would be explained if that component produces the shortward minima on that date, and the diminishing contribution of the other star at the weaker lines is a curve of growth effect. The narrower (dotted) profiles on September 24 would then be due to a lesser velocity splitting at that orbital phase, as shown clearly by the Na I line in Figure 4 .
But the SB2 hypothesis does not explain why weaker lines, especially of Ca I, Ti II, and Fe II, are always narrow and single at an intermediate velocity. ( The fact that the total W of lines such as Na I λ5889 do not remain constant with phase, as they should in a conventional SB2, is not a problem because that could be due to changes in the brightness of one or both components: the photometric variability of IX Oph is well established.) 2. Another possibility is that the star is a single-line binary, because the center of the entire Na I λ5889 structure moved from −311 km s −1 on June 13 to −301 km −1 on July 24, and back to −306 km s −1 on September 24. The apparent duplicity of λ5889 and other strong low-excitation lines would then be explained by the persistence of that peak, an emission reversal, at −309 km s −1 .
There is indeed reason to believe that IX Oph is not single because nonlinear cross-motion of the star was detected by Hipparcos, and explained as movement of the photocenter of an unresolved binary due to the variability of one component. That material was rediscussed by Bertout, Robichon, & Arenou (1999) , who deduced a minimum separation of 46.84 mas for the pair. However, that duplicity, with its implication that the orbital period must be many years, is incompatible with the relatively rapid variations in the line structure observed here.
The presence of Li I λ6707 is an important issue, bearing as it might on the question of whether IX Oph is young or not. The stellar radial velocity of −315 km s −1 would shift λ6707 to about 6700.8Å, near the undisplaced diffuse interstellar band (DIB) at 6699.2Å. No stellar Li I line is detectable at an upper limit of 5 mÅ.
Very clearly, explanation of the spectroscopic behavior of IX Oph will require more material than the three spectrograms now in hand. Speculation on the nature of IX Oph is resumed in § 7.
KK Ophiuchi
KK Oph is a close double measured by Leinert, Richichi, & Haas (1997) The spectrum of A is very much as described by Hamann (1994) and Hamann & Persson (1992) . The IR Ca II lines λλ8498, 8662 are very prominent in emission. On the longward side, they are flanked by broad, asymmetric absorption components, with minima at about +155 km s −1 . These longward features are also present at Na I D 1,2 , at O I λ8446, and at the stronger Fe II lines. There is no corresponding structure at Hα. In addition to these reverse-P Cyg features, single, narrow absorption lines are projected on the Ca II emission, at +6 km s −1 (W = 0.20Å at λ8662). Apparently, these had not been noticed before. KK Oph A is clearly an HAeBe star.
The spectrum of B, the fainter component is, except for Hα and Hβ, entirely in absorption, and about type K, including a moderately strong (W = 0.28Å) Li I λ6707. The radial velocity, measured on July 24 from 19 relatively unblended absorption lines, is −0.4 ± 0.9 km s −1 . The EW of Hα emission is 22Å. Thus B appears to be a conventional TTS, though the difference in velocity from that of B59 (see § 6), 6 km s −1 , is larger than one would expect.
All published spectroscopy of KK Oph (except for that of Hamann & Persson 1992) , as well as the photometry, refer to the combined light. There is clearly an early-type star present: broad absorption wings are present at the higher Balmer lines (Finkenzeller & Jankovics 1984) , and at the Paschen lines (Hamann & Persson 1992) . That spectrum has variously been classified as B-A (Cohen & Kuhi 1979) , A5-A7 (Finkenzeller & Mundt 1984) , A8ev (Mora et al. 2001) , and A0-F0 (Hernandez et al. 2004 ). On the HIRES spectrograms, Mg II λ4481, Si II λλ6347, 6371, and He I λλ 5875, 6678 are present, but the absorption lines are broad, asymmetric, and so poorly defined that a reliable radial velocity was not measurable.
The magnitude difference between the components as a function of wavelength was measured on both HIRES spectrograms by integrating Gaussians fitted across the dispersion. On the July 24 spectrogram, the differences, in the sense m(B) − m(A) ranged from essentially 0.0 mag at 6700 A to 1.7 mag near 4400Å. They are plotted as filled circles in Figure 8 , where the September 24 ∆m's are open circles. The differences expected between two normal stars can be obtained from the energy distributions tabulated by O'Connell (1973) . For this exercise, component A was assumed to be A5-A7 V, and when that energy distribution (in magnitudes) was subtracted from others in the O'Connell tables, a good match with the measured ∆m's of July 24 was found if star B has an energy distribution like type K3-4 V. The crosses in Figure 8 represent the calculated ratio A5-7 V/K3-4 V shifted vertically to agree, on the average, with the July 24 points.
But the M V difference between main-sequence stars of those types is over 4 mag, rather than less than 1 mag. If B were taken to be a giant, then a match to the ∆m's of July 24 can be found for A5-7 V and K0-2 III, but then B would have to be a subgiant for the M V 's to agree. All this assumes the same extinction for both components and that there is no additional source of continuum in either, neither of which can be taken for granted for such spectroscopically peculiar objects. Figure 8 shows that there was a change of 0.4-0.5 mag in ∆V in the 2 month interval between these observations. That fact, combined with the slightly diminishing separation of the two distributions with decreasing wavelength, is explainable either by star B having faded and become hotter, or by A having brightened and become cooler. Unfortunately, no photometry of the combined light at those times is available.
The most extensive photometry of KK Oph AB is that reported by Herbst & Shevchenko (1999 ) between 1984 . During a single season, they found that the star fluctuated in V by as much as 2 mag, but there was also a slow rise in the average magnitude during those years from about V = 12.5 to a maximum of near 11.0, followed by a slow decline to near the initial level. The total range in V was about 9.4-12.9. A few observations by Oudmaijer et al. (2001) Herbst & Shevchenko (1999) . The reddening can be estimated if one assumes that when KK Oph AB was at its brightest and bluest it had the intrinsic color of an A6 V, i.e., that there was then a negligible contribution by the K star to the total B and V . If so, then E(B −V ) = 0.29, and (standard reddening) A V = 0.9 mag. Then if one accepts the Schmidt-Kaler (1982) value of M V = +2.1 for A6 V and a distance of 190 pc, the A6 V point in Figure 9 falls into agreement with the lowest, leftmost cluster of observed data points.
Any of the cloud of observed points in that V , B −V plane can be reproduced by the sum of A6 V and K3 V stars of adjustable brightness, provided that their colors do not change as they vary. But that is most unlikely. Better understanding of such data would be possible if photometry of the integrated brightness and color of KK Oph AB could be obtained simultaneously with ∆m λ measurements like those in Figure 8 , and over a substantial part of the brightness range. That offset might be an artifact of the constant-color assumption, but the SED of KK Oph AB by Leinert et al. (2004) shows that there is a major dust contribution to the integrated light beyond 1 µm. The contribution of that source at R J (0.71 µm) could also explain that offset. Skinner, Brown, & Stewart (1993) reported a 3.6 cm continuum source about 1 northeast of the position of KK Oph, but there is no obvious optical object at that point.
V359 Ophiuchi
V359 Oph 3 is star no. 76 of Sanduleak & Stephenson (1973) . It was there labeled Be! because of a slow Balmer emission decrement, characteristic of Be spectra on those objective-prism plates, but no B-type absorption spectrum was actually detected. The HBC classification of V359 Oph, from a Lick CCD spectrogram, is K7 V. A HIRES spectrogram of 2004 September 24 shows emission at Hα (W = 21Å) and Hβ (5Å). Both are very nearly symmetric and structureless. The absorption lines are narrow, and give an average radial velocity of −5.5 ± 0.1 km s −1 . Li I λ6707 is prominent (W = 0.57Å). Sharp emission cores are present in Ca II λλ 8498 and 8662 at about the absorption-line velocity, but the slightly asymmetric He I emission lines (λλ 4921, 5015, 5875, 6678) are at about −1 km s −1 . In the centers of both stellar Na I D 12 lines there are broad, weak emission features, themselves cut by sharp absorption lines, presumably interstellar, at measured velocities of −5.5 and −5.6 km s −1 . [O I] λλ 6300, 6363 are present, but badly mutilated by atmospheric O 2 and M-type absorptions.
The spectrum of V359 Oph is therefore that of a fairly conventional T Tauri star. Despite its location well outside the edge of B59, the agreement of its radial velocity with the CO velocity of B59 supports a physical connection.
HD 154851
HD 154851 has received little attention, except for the classification of B9 III by Houk (1982) . A HIRES spectrogram of 2004 September 24 shows fairly strong double emission in Hα (Fig. 11) , but there is no reason to think that it is an HAeBe star associated with B59 since there is no evidence of an IR excess. As noted earlier, the star lies within the normal reddening band in the J − H, H − K plane, and was not detected as a point source by IRAS. The Tycho-2 B T and V T magnitudes translate to V = 10.48 and (B −V ) = +0.185 on the Johnson system, from which follows an A V of 0.81 mag. If the M V of −0.6 given by Schmidt-Kaler (1982) for B9 III is assumed, then the distance is 1.13 kpc. The M V of about −1.5 for late-B giants suggested by the Hipparcos data examined by Jaschek & Gómez (1998) would give 1.7 kpc. In either case, it is clear that HD 154851 must lie far beyond B59. A large distance is compatible with the very strong DIB spectrum.
Interstellar Absorption Features
At this position, 4 differential galactic rotation is essentially independent of distance, and so the main component of the IS Ca II lines in bright stars in that general direction (Adams 1949) shows a small dispersion; the v for 8 stars within 12 • of IX Oph range between −2 and −8 km s −1 (Adams 1949) . In HD 154851 both Na I D 1 and D 2 are imperfectly resolved pairs (total W (5889) = 0.395Å, W (5895) = 0.358Å) with the slightly stronger component at −6 km s −1 and the other at +1 km s −1 . The same duplicity is seen at the IS K I lines, which are weaker (total W (7698) = 0.124Å) and the duplicity more cleanly resolved, at −6.5 and +1.4 km s −1 . Very similar structure is seen in the IS lines of KK Oph A and B, although there it is confused by lower signal/noise and a complex background. The K I IS lines in IX Oph are single, at −5.4 km s −1 , consistent with the other stars, but the center of the very much stronger λ5895 Na I line is at −2.9 km s −1 , probably as a result of saturation of both the components seen in the weaker lines.
The only published molecular-line velocities for positions within the optical boundaries of B59 are those by Onishi et al. (1999) : v = −6.7 km s −1 from C 18 O. Well outside B59, at IX Oph, Dieter (1975) measured a velocity of −7.4 km s −1 from formaldehyde absorption.
In summary, IS line velocity is not a useful distance discriminant between B59, the field, and the main IS features in the four stars observed here. However, in the two most distant objects, additional clouds are projected upon those stars: optical IS lines at −97 and −40 km s −1 in the case of IX Oph, and at −20 km s −1 at HD 154851.
On the Nature of IX Oph
Now that KK Oph B and V359 Oph are seen to be conventional PMS stars, it is clear that such objects continue to be recognizable at substantial (projected) distances from the optical boundary of the nearest cloud, B59 (0.14 pc for KK Oph, 0.83 pc for V359 Oph). Thus the location of IX Oph (at 0.27 pc) does not in itself rule out identification as a PMS object. However, its very high radial velocity, the lack of detectable Li I λ6707, and the unusual absorption spectrum would be unprecedented among known PMS stars.
B59 is probably an outlier of the cloud complex near ρ Oph. But the parallax of IX Oph measured by Hipparcos, −0.26 ± 2.64 mas, is quite incompatible with that distance (∼140 pc) unless an error of nearly 3 σ is assumed. The presence in IX of two additional systems of IS Na I at −40 and −97 km s −1 that are not seen in KK Oph A is understandable if IX Oph is more distant. An estimate of its distance can be made as follows: The extinction suffered by IX can be scaled with respect to that of HD 154851 by the relative strengths of their DIBs. Five DIBs can be measured with confidence in both spectra; their total equivalent width in IX Oph is 0.88 of those in HD 154851, from which E(B −V ) = 0.23 for IX Oph. Its average observed (B −V ) is 1.30 (Herbst 1994; Covino et al. 1992; Bastien & Mundt 1979 ) so (B −V ) 0 = 1.07. That is the color expected for a main sequence star of about type K4, but the M V of a K4 V would imply a distance of 75 pc, quite incompatible with the Hipparcos parallax and the substantial reddening of IX Oph. However, that color is about that expected for a normal K1 III, which Schmidt-Kaler's (1982) M V = +0.6 would place at 1.3 kpc. That distance is not unreasonable in light of other observational considerations, but caution should be exercised on account of the serious assumptions involved. Another estimate of the distance will be discussed in §7.
It therefore seems likely that the location of IX Oph near B59 is only by projection, and that it actually lies well in the background. If so, several possibilities deserve consideration: 5 1. Can IX Oph be simply an old, high-velocity, low-metallicity G-or K-type giant? Such stars are well known in the solar vicinity. The U BV colors of IX Oph support that proposition, because correction for normal reddening shifts it in the U −B, B −V plane into the region occupied by several metal-poor, high-velocity G-K type subgiants. 6 Additional support is found in the following: the equivalent widths of about 70 unblended Fe I lines were measured on the September 24 spectrogram, when there was no line splitting. Ann Boesgaard very kindly fitted this data with the LTE Stellar Line Analysis Program (Sneden 1973 ) that she uses for analysis of metal-poor stars, and found the best fit was for T exc = 4250 K, [Fe/H] = −2.6.
Velocity variation is indeed known among high-velocity red giants (Carney et al. 2003) . Emission wings, variable in strength and structure, have been detected on the edges of the deep Hα absorption line in many such stars (Smith & Dupree 1988 ). The Hα structure in IX Oph is quite different, however: there the emission completely conceals any underlying Hα absorption line, and the emission reversal does not descend even to continuum level (although it does so in Hβ). Furthermore, IX Oph's large-range irregular variability in light is most unusual in the high-velocity red giant population.
Of course it is possible that the weakness of the absorption spectrum could be not to a low [Fe/H], but to veiling by a hot continuum, produced at the source of the emission-line spectrum, and responsible also for the (U −B) excess.
2. However, a more satisfactory interpretation of IX Oph, which includes elements of the foregoing, is that it is a member of the high-velocity, metal-poor G-and K-type semiregular variables of type SRd, a group first recognized by Joy (1952) , which can be found both in the field and in some globular clusters (Feast 1973) . As defined in GCVS, these stars have periods between 30 and 1100 days, and at some phases have Hα in emission, sometimes with structure much like IX Oph in Figure 3 : see the examples shown by Preston (1962) , by Luck (1981) , and by Gonzalez, Lambert, & Giridhar (1997) . (Note that a clear distinction is not always drawn between the SRd's and variables like RV Tau [periods 30 to 150 days].) The most detailed spectroscopic study of one of these objects is that by Preston (1962) of R Sct, considered an RV Tau type by GCVS with a period of 146.5 days. R Sct showed several intriguing similarities to IX Oph. Many absorption lines were double throughout the cycle, and not only did the Balmer lines appear in emission (during rising light and through maximum), but also emission lines of neutral metals. Even in detail: precisely as in IX Oph, the Ti I and V I emissions were always stronger than those of Fe I.
If IX Oph is indeed a SRd variable, then an independent estimate of its distance can be made. There are three SRd's in the globular cluster NGC 6656 (M22) for which there is photographic photometry extending over some 63 years (Wehlau & Sawyer Hogg 1977) . Occasional BV photometry of all 3 variables has been published by Eggen (1972) , Lloyd Evans (1975) , Alcaino (1977) , and by Cudworth (1986) . If those data are corrected for the cluster distance (3.2 kpc) and reddening (E[B − V ] = 0.38) of Monaco et al. (2004) , then the mean M V 's of the three variables are −1.7, −1.8, and −1.4, and their mean B −V 0 is 1.46 ± 0.04. But the mean observed B −V of IX Oph is 1.30 ± 0.01. Taken literally, this would mean that no correction for extinction is indicated for IX Oph, yet its DIB strengths show otherwise.
One explanation might be that IX Oph is binary, and that its color includes a contribution by a bluer companion, either the object whose presence was inferred from Hipparcos astrometry (Bertout, Robichon, & Arenou 1999) , or the star responsible for the velocity variations discussed in § 2.1. It is indeed possible to reproduce the observed B −V of IX Oph by assuming that it is a binary with the primary having the M V and B −V of the SRd variables in NGC 6656, and accepting the extinction inferred from DIB strengths (E[B − V ] = 0.23). Then, depending upon the ∆V assumed, a value of B −V can be found for the secondary that reproduces the observed composite color. If ∆V is allowed to range from 0.0 to 1.0 mag, for example, then the secondary's (B −V ) would range from 0.78 to 0.45, and the corresponding distances of IX Oph from 3.3 to 2.8 kpc.
This hypothesis has a serious problem: if the primary is a SRd variable like those in NGC 6656, its companion should be drawn from the same population, yet these M V 's (−1.6 to −0.6) and B −V 's inferred for the secondary fall in an empty area in the color-magnitude diagram of NGC 6656.
However, the basic idea is testable: close photometric coverage of IX Oph could show whether the light variations are cyclic; more spectroscopy would show whether the TiO bands characteristic of SRd variables appear at minimum light, and could establish whether the star is a spectroscopic binary.
3. Other more speculative hypotheses deserve mention. Can IX Oph be a high-velocity ejection product of a dense cluster that may have been present in the nearby Upper Sco association about 1 Myr ago (Preibisch & Zinnecker 1999) , or of an earlier (15-20 Myr) and more distant star-forming site in the Upper Cen-Lup (UCL) association, a supernova that is believed to be responsible for the system of H I arcs discussed by deGeus (1992)? But if IX Oph is a binary, it would conflict with the expectation that the product of such a dynamical encounter in a dense cluster is a single star (although alternate scenarios exist). Furthermore, the absence of a detectable Li I λ6707 indicates that the star is not the product of a very recent event.
Or might it be a young star born in, and ejected from, one of the high-velocity CO clouds at this longitude, which extend to LSR velocities of −260 km s −1 (Fig. 3 The proper motion of IX Oph ought to shed some light on these questions. It has been measured by Hipparcos and by Teixeira et al. (2000) ; the two are in essential agreement. The reflex solar motion is a major component of these proper motions, which can be removed if the distance is known. If scaled with respect to the nominal B59 distance of 140 pc, the corrected motions in msec yr −1 are 7 Table 2 contains, for a range of assumptions for the distance, the resulting values of total proper motion, tangential velocity, and position angle of the velocity vector, all following removal 7 µα is the µα of Hipparcos. The basic solar motion assumed was that of Sartori, Lépine, & Dias (2003) : 13.4 km s −1 toward 16.
h 7125, +10.
• 119 (1950) . Note this differs from that used by Teixeira et al. (2000) .
of the solar reflex component. Only for distances greater than about 2 kpc does the tangential velocity become comparable with the radial.
The velocity vectors in Table 2 all point westward; they certainly do not suggest that IX Oph came from Upper Sco, which is roughly in the direction of p.a. 289 • , or from UCL, toward p.a. 234 • . However, a proper treatment of the past history of IX Oph would require calculation of its motion in the galactic gravitational potential, as has been done for other high-velocity objects such as runaway OB stars and pulsars (Hoogerwerf, de Bruijne, & de Zeeuw 2001; Tenjes et al. 2001) and zero-age main-sequence stars in the solar neighborhood (Wichmann & Schmitt 2003) .
Summary
At least five Hα-emission stars that are probably TTS are projected on Barnard 59, but the nature of four others that lie outside the cloud was uncertain. Keck/HIRES spectroscopy has now shown that one (HD 154851) is a background Be star, another (V359 Oph) is a conventional TTS, while KK Oph, a visual binary, is composed of an interesting HAeBe star as primary and a Ktype TTS as secondary. Variations in light and color of both components are required to explain the complex variations in the multicolor photometry of the combined light. Circumstellar dust is responsible for the major IR excess of KK Oph AB, although optical images of both components are quite stellar. V359 and KK Oph are very likely physically associated with B59.
IX Oph is the most interesting of these four. Spectroscopically and kinematically it is unlike any known PMS star. Hα and Hβ are strong and complex emission lines atop a narrow-line absorption spectrum of type G or early K, from which the radial velocity of −310 km s −1 is measurable with good precision. (The molecular-line velocity of B59 is about −7 km s −1 .) The velocity of the star does not seem to vary significantly, but there are changes in the detailed structure of the absorption spectrum. Low-excitation lines were double on 2 of the 3 HIRES exposures (obtained over a period of two months), but were single on the third, while higher-excitation lines were always single. On one exposure, emission fringes appeared on the edges of many low-excitation lines. Some of these changes could be explained if the star were a spectroscopic binary of small amplitude, but there are difficulties.
Radial velocity and interstellar line strengths and structure indicate that IX Oph is a highluminosity background star, and that its location near B59 and other PMS objects is an accident of projection. Its absorption spectrum is abnormally weak for a normal G-or K-type star, which would be understandable if it is a high-velocity, low-metallicity G or K giant, but such stars in the solar neighborhood are not known to have such strong Balmer emission lines, or to be irregular light variables of substantial amplitude.
A more likely explanation is that IX Oph is a member of the high-velocity, low-metallicity class of semiregular (SRd or RV Tau-type) variables that also have Balmer emission like that seen in IX Oph, and in one example, show weak metallic emission lines and absorption line doubling.
Less likely scenarios are that IX Oph is a high-velocity ejectee from a nearby young cluster, or from a more distant high-velocity CO cloud such as are known at this longitude, but those ideas face serious objections. More photometry and spectroscopy of IX Oph is highly desirable.
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